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In recent years, the research in micro-step control of stepper motors 
and its application have been quite active in related fields at home and 
abroad. Besides, the requirement of universal and flexible character of 
the motion-control system becomes more and more exigent, along with the 
improvement of stepper motors’ manufacture technology and the increase 
of their applying fields. Meanwhile, the application of Programmable 
Logic Device has grown rapidly in digital designs.  
The research in the subject combines close with the developing trend, 
and focuses on the marketing requirement of the motion-control system’s 
multi-purpose character. It uses MCU+FPGA to realize the alterable 
micro-step control of stepper motors’ system in one to three dimensions, 
and it can be divided into several parts as follows:      
1. Designing the main control circuit based on MCU, which make the 
motion-control system combined with the host computer by the serial port, 
and control the motion of one to three two-phase or four-phase stepper 
motors at the same time. Users need to set the working modes of stepper 
motors in the host computer, and download the data into the memory 
increased in the motion-control system. Afterwards, users can operate the 
system by the human-computer interactive module without PC. The 
controlling method can make the motion-control system adapted to the most 
occasions of the stepper motors’ application, and stand out its 
multi-purpose character. 
2. The most of the MCU interface circuits are integrated in FPGA, and 
the pulse-distributors are realized by Verilog HDL. The use of FPGA, a 
kind of Programmable Logic Device, bring a lot of convenience to the 
realization of motion-control system, reducing in size of circuits, easy 
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secrecy, convenient to be transplanted and be upgraded, for example. Its 
advantage is far better than that of traditional separated elements. 
3. The MCU applications software of the design can be divided into 
two parts: the communication and download program and the motion-control 
program. The main function of the former is to read out and download the 
data of stepper motors’ working modes, according to the instructions of 
PC and the communication protocol. The main function of the latter is to 
set the parameters of every motor’s pulse-distributors in FPGA according 
to the working modes’ data downloaded, run or stop the pulse-distributors, 
and response the interrupt caused by the power-monitor circuit, the 
keyboard, the end of the operation of some working mode and so on.     
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